Background: The annual incidence of Clostridium difficile infection (CDI) in the United States is estimated to be 330.000 cases. We evaluated the impact of using a launderable mattress and bed deck cover on the incidence of hospital-onset CDI in 2 long-term acute care hospitals (LTACHs ). Methods: Two LTACHs began using a launderable mattress and bed deck cover on beds starting in May 2013. One facility had 74 beds, and the other had 30 beds. Covers were changed after every patient. The covers were laundered using hot water, detergent. and chlorine. Rates for COis were compared using Poisson regression between the 16 months before use of the launderable cover and the 14 months after the cover started being used. Results: At hospital A. the use of bedcovers reduced the rate of infection by 47.8% (95% confidence interval [Cl], 47.1-48.6), controlling for the rate of handwashing compliance and length of stay in days. At hospital B, the use of bedcovers reduced the rate of infection by 50% (95% Cl, 47.5-52.7), controlling for the rate of handwashing compliance and length of stay in days. Conclusion: The use of a launderable cover for mattresses and bed decks of hospital beds was associated with a decreased rate of health care-associated CDI in 2 LTACHs.
that the additional cost of care for these infections may be as high as $3.2 billion. 3 contaminated with methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant Enterococcus, or C difficile are at increased risk of acquiring these infections. [4] [5] [6] [7] To provide a clean environment for subsequent patients, the typical hospital room undergoes terminal cleaning after the previous patient is discharged. During the terminal cleaning process, the entire room is cleaned and disinfected using chemical cleaners. Studies have shown that, even after terminal cleaning, the major touch points in the room (bed, mattress. handrails, toilet, side table) are still contaminated. 8 -12 Previous research has linked many outbreaks of HAJs back to hospital mattresses.13-18 A recent study questioned the efficacy of detergent wipes for deaning. 19 The food
and Drug Administration has warned that worn or damaged mattresses may be putting patients at risk of infection. 20
There is a large body of evidence showing that patients acquire infections from the hospital room. Studies have shown that patients who are placed in a room previously occupied by a patient who was 131 has been shown to provide a significantly cleaner surface for pa-132 tients than can be provided with terminal cleaning. 21 
133
To our knowledge, there are no published studies examining the 134 clinical efficacy of using a launderable cover. reports of COis were analyzed using the recommended procedures 195 from the CDC. 22 The launderable cover could be used on 95% of the beds at both facilities. All beds, even those in beds without covers, were included with calculating CD! rates. Although the 2 facilities used different cleaning companies, there was no change during the study periods. The methods of cleaning and chemicals used were unchanged during the 2 time periods. Infection control surveillance was the same during both study periods, and there were no other infection control interventions initiated. Both facilities use bleach when a room has been contaminated with C difficile. Hospital A uses a quaternary ,i? ammonium compound by Diversey (Racine, Wisconsin), and hospital B uses a phenol cleaner, Wex-Cide (Wexford Labs, Kirkwood, MO). All covers used at both facilities were laundered at the same laundry. Ten different administrative persons perform 3 observations each month (30 total observations monthly) to determine handwashing compliance in both facilities. To get credit for handwashing, the employee must wash their hands both as they enter and exit the patient room A significant concern in LTACHs is the development of pressure ulcers. Introduction of the Iaunderable cover between the patient and mattress created, at least, the hypothetical concern that this new interface could have a detrimental effect on the development of pressure ulcers at these LTACHs. This issue is in part addressed by the fact that the launderable cover is made of similar material as the permanent mattress cover, and they are constructed to allow for vapor-moisture transmission. This design feature is intended to prevent the development of pressure ulcers by allowing moisture to move through the cover and away from the patient. To evaluate any effect that the launderable cover usage may have had on the development of pressure ulcers. we reported the number of stage II pressure ulcers that occurred at each facility during both study periods.
Definitions
The HO COis were identified according to the CDC's National Healthcare Safety Network definitions. An HO CD! is defined as an infection starting on day 4 or later of hospital admission or within 4 weeks after discharge.
Data analysis
Descriptive statistics were used to report the number of infections, number of patient days, handwashing compliance, length of stay, acuity (case-mix index), and rate of CDI per 10,000 patient days. The case-mix index is calculated by taking the total of all patient's diagnosis-related group weights and dividing it by the total number of patients. Poisson regression was used to compare the monthly counts of CDI. adjusted for patient days, at both facilities during the 2 study periods. The rate of CD!, handwashing compliance, acuity, and average length were included in the analysis. All data analyses were performed using SPSS 22.0 (IBM, Armonk, NY). Graphics were produced using SPSS and R (2.15.3). _to
Human studies
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RESULTS

Hospital
Acuity was not a significant predictor and was removed from the model.
There were 14 stage II ulcers in the preinteIVention period (median rate per 1,000 patient days per month, 0%; range, 0% -2%) and 10 stage II ulcers in the postintervention period (median rate per 1.000 patient days per month, 0%; range, 0%-1%).
Hospital B
There were 11 HO CD!s and 8,466 patient days in the preinteIVention period and 5 HO CD!s and 6,767 patient days in the postinteIVention period. The mean age preinteIVention was 65 ± 2 years, and postintervention it was 65 ± 3 years. The median 391 handwashing compliance rate was 96% preintervention (range, 392 90%-100%) and 99% postintetvention (range, 71%-100%). Descrip-393 tive statistics for handwashing rates, acuity, and length of stay for 394 the pre-and postintervention periods are reported in Table 1.  395 In the second hospital, Poisson regression results again indi-396 cated that the use of bedcovers reduced the rate of infections by 397 50% (95% CI, 47.5-52.7), controlling for the rate of handwashing 398 compliance and length of stay in days. The rate of handwashing 399 compliance was a statistically significant contributor to the model, 400 although in a different direction than for hospital A (IRR, 1.181; 95% 401
Cl, 1.170-1.193). Length of stay was also a statistically significant 402 contributor to the model, although again in a different direction 403 than hospital A. Again, the effect size was small (IRR, 1.055; 95% CI, 404
1.051-1.059) ( Table 2 , Fig 1 ) . Acuity was not a significant predictor 405 and was removed from the model. 
UMITATIONS
This study has a number of limitations. The study was only performed at 2 facilities within 1 health care system. Many factors can lead to decreased COi rates, including antibiotic stewardship, improved handwashing, deceased use of proton pump inhibitors, and improved environmental cleaning. We were unable to quantify any changes in antibiotic usage during the study because data were unavailable; however, there were no initiatives to improve antibiotic stewardship during the study periods. If antibiotic usage did decrease, this may have explained some of the decrease in CD! rates that were observed. We were also unable to quantify any changes in use of proton pump inhibitors during the study. There were no other initiatives in place to decrease COis during the study period. Handwashing and length of stay had only a small effect on CD! rates at both institutions, but the effect was opposite at the 2 sites. However, using the regression model to control for these differences, the decrease in COis was 50% at both institutions.
CONCWSIONS
Control of hospital-acquired infections, especially C difficile, requires a comprehensive approach, including strict handwashing, antimicrobial stewardship, and excellent environmental hygiene. The addition of a launderable mattress and bed deck cover was feasible and was associated with a 50% decrease in HO COis within the 2 LTACHs.
